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^3 (54) Title: REMEDY FOR DIABETES 
P (54) ttglfi&ftffl 

2 ( 57 ) Abstract: It is intended to provide a preventive or a remedy for diabetes which contains as the active ingredient a growth 
S hormone secretagogue receptor (GHS-R) antagonist; a method of lowering blood glucose level characterized by comprising admin- 
^ istering a GHS-R antagonist; a preventive or a remedy for obesity which contains as the active ingredient a GHS-R antagonist; and 
^ an appetite controlling agent which contains as the active ingredient a GHS-R antagonist. 

<^(57)M&: ^RMttJjtS^^VttfflfiJiH^SSi* (GHS-R) 7>^i-X h$tM»(t LT^f 

^ GHs-R7>>=f-xh**»ja#tLr**^4B!aTi»»xi*»«»i, &tfGHs-R7>*=r:ix h£*r 
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mm* 

mm 

;WE>ttfflflE3iB?£&# (GHS-R) 7>93-Zh&H%tti(.fttLTi&?ZVt 
Sa»©^Kr3WX»l&«WfcWr*. GHS-R 7>^^nXh$^4T5dt 
ft^iTSJMMMtT^iSfcHT*- *&93«se>fc* GHS-R7>^nxb 
l/T«rT §JiG^raX»^J> R# GHS-R =f^X h ft 

■pr4a»*ftttu»fr*««flrf:w©*Rfc«ko, Bg<0Wteji£<ttB:®3itt 
20 5#i®7>^^>x&«$n, ^>au>ft£<*MB«£fc#T*& 

" (NIDDM) )ttB*AO*m3Pl©St^i: ($9 5%) £L£>> -f 

>X'J >0^*^WU^T<limiPl^t)^TV^Sft^^TV^A^, * 

M0»2/3 3^ffiJE^T*«^»*V»^*K:JIE«»fti»UT^*. IE 
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^*B3K:*ViTtt, j£A©¥»RtjWMiflSlT*a. Allison 
£>©^£T&> 19 9 l*£©£-&ffl©5E£8c©i&2 8 0 0 0 0 3^HM»fcJ»*&n 
(Allison DB et al., JAMA, 282:1530-1538, 1991) . JiEii©^l£3 

5 #£©**j ^jB»fc»«ftiftttoJitti:waitTv>*ct*«**nTv>*. 

JfifS, -^-&£3l#®;iTo 1 9 9 4$MCj&JI3*lfcV':^>#* adiposity (#11 

FY (NPY) , (orexins) , WJ> (motilin) ^ *?->Wi 

15 (melanin-concentrating hormone : MCH) ^T^^^WiS^W^ 

Jt (agouti-related protein : AGRP) tffl&nw*. AttfcflllWf 
5$lk£bTte, a-^/lM h$!lSSt*;i' ; 6> ( a-melanocyte-stimulating 
hormone: a -MS H) , B>J W&fUWSt*^^ >i*Hl E9-^ (co r t i co t r op i n-r e 1 eas i ng 
factor: CRF) , 3#>f >-Rtf7>7x*5>-iW1fW6^* (cocain- and 
20 amphetamine- regulated transcript : CART) ^3V->7,h+ - > 
(cholesystokinin: CCK) fc£*tfl&n*0>*. unfeO^^H 

(GH) I3U TiW^^«$n§*Jl/ ; E>TfeD, 
25 *<Dfrm*fi&K.MW2tlX&r)s OT0^«*J^>fttH*i^> (GH 
RH) IcJ:oTJW**£W\ VYbX^f^ioTi^nS, ifi¥> GHR 

£©»J«K©GH#»W0«»fcJ:> GH©^«ME31ISttft%>^iaflS'&«'e»* 
d&S^^VttffldEjtH^ (growth hormone secret agogue : GHS) ©Hfiftlc-J; 
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DSSMSnTSfc. GHS ttGHRHittJI&58KT?fffflt5. TfcfrS, G 
HRH«GHRH^^gtt^lT> ^BBSF^ c AMP^SS±#$ii:§0»C*r 

5 »5GHS-Rtt, l 9 a6^K:58S^o-n>^i£K:J;D*a^#K*n& 
(Howard A. D. et al, Science, 273: 974-977, 1996) . GHS-Rt3Mit£ 
7@Ha*f*jftaiWfeG^>A^R*!ftSS*#'C»t)» ££UT«*TflR, T 

10 n;:^^ coghs-ricIS^it, m&fcTZtom&ov 

Ztlfc. *<Dmm> GHS-Rfc<ft&WfcU#>?fcUr, ifW)> (Ghrelin) 
ifiyy h©R*>&*Mtt, (Kojima M. et al., Nature, 402:656-660, 

1999) . 



20 




HCH 

HCH 

HCH 

HCH 

HCH 
I 

H 

25 

fcfco." in vivo h\Z&toTto.#&9t'*)\re>&±&'£l£&o 
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(MIHKojima £) . Sfc, ^l/U>fcW*ffiSif^«®**i:fc3WI 
££tlW3 (Wren et al., Endocrinology, 141(10:4325-4328, 2000) . #8 
BJ* W# U U >#N P Y t Y 1 Wfc&fl- LT®#&&«3iftffl S^T £ t 

^bfc (PCT/JPO 2/0 0 76 5) . 

10 «Bffl&M5S*r-5Ili:T?»S. *^i0^^lit 

•*^0J#e>«> j£«#Jl^>iRffi4IJiB?3## (GHS-R) 7>^rf-7>h^JfiL 

15 Tfct>%* /fc**;W*>im4l»H¥**tt (GHS-R) 7>*=f-* 

#3SE»<*&fc> GHS-R 7 >^^-^h Sift^* C^*W«tt*5Jlllll«iS 

*5BWtt*6t, GHS-R 7>^^nXb&W^l^tbT^W*r SUMTPBWfll 
20 Xtti&*»J£H#'r£. 

#5ggU«£5K:, GHS-R 7>^^Xbft^«^i:'bT*rr«AIWl|iW« 

mm** 

*^bj«$ e> w$«© ghs-r 7 ^-x h £&^-T3 c t *£trti£*! 

25 #3gBJ§te£ 6 fc, ^8«<Z> GHS-R 7 =f-* h £$#T3 C tft^tHE*^ 
*36WB* 6 W$*tf> GHS-R 7>^~* h SS-TT* dift^trtrtWW 
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EI4te, £fVU>IP»Wl0WATfc*tt*W^>» 79#*95->Tk& 

10 H5«, i9||J»^«ITT?©^H)>mRNA<Z)fBffl tfVfUy MCTff 
#) o 

B6tt« [D-Lys-3]-GHRP-6 £ I P$#bfc<h#©ffi^®*fc&&T$ll£*T. 
H7tt, [D-Lys-3]-GHRP-6 £ I CV«#bfc£*0*l^*fcRI£*1!S*Sw 

15 EI 8 WU I P«#*nfc^l/U I C Vg#$nfcCD-Lys-3]-GHRP-6 ©HB# 
&#©ffiTOJ::R£T$m£*t\ 
H9tt, [D-Lys-3]-GHRP-6 S I PS#bfcfc*©W#ffl«fcR»£r»*fcw 

T. 

HI 0f4, [D-Arg-l, D-Phe-5, D-Trp-7, 9, Leu-11] substance P £ I P&-£ 
20 bfc£#©ffi&tt*fcR^8&*£*"r. 

Blltt, [D-Lys-3]-GHRP-6 * I Pft#Ufc£#©fil&fl»fc2&^!»*&3S 
T. 

mi 2f*, [D-Lys-3]-GHRP-6£I P^lfctf©ob/obT^I:^it5 
25 013 tot [D-Lys-3]-GHRP-6 ©$05gb&##o b/obT^I^^S^l 
0 1 4 Bu [D-Lys-3]-GHRP-6 © I PS*##*o b/o bT#*fc#ttSjttfli]K]» 
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*%WT?fi%)J$,ftbVTMKZ> GHS-R yy$3~7, htH GHS-R t^LT 
7^~Xh©$^£ISgTS££©T£5«£V>"5o GHS-R 7>*:?-Xb£ 

--^^Sfci^T^-TSil^^T^S (PCT/J P 0 2/0 0 7 6 5# 

U m-kMs NPY mRNAfgli, NPYtNPYOYlS** 

©^T^FT&D (Itoh, Z., Peptides, 18:593-608, 1997) , iHftrt?©aittlfl 
20 (interdigestive) MWj. m^*&*+#Bfr$®&*ft1to\zW J *?&o 

>\*GHft®zfem?%zt*m&isnT&K>, ^Httcwu >7 

^n^b^fflViTP©S»^3it* ; 5il^^fS J &^nTV^ (t&ffl, Itoh) . 0 
l©Afc^T<fc5^ th^l/'J>tbK5 : <J>ttS^l:3 6%©7^ymi^ 
H4**t* (7#-feX##A5 9 3 1 6RtfP 1 2 8 7 2) . 01©B 
25 C^T<fc5fc:, t b^l/ij >SS*ttk ftf "J >S«(t:t^t U 5 0 X© 
75 y mil-tt^l" (7^-feTJHtQ 92847, Q92848 Rtf Q 4 3 1 
9 3) 8 *7c> ftjBfcfeo*t, Tomasetto fc^fcTtf Xl^Sfr^&^y? 1 K£ 

(Tomasetto C. et al., Gastroenterology, 119:395-405, 2000) . 9W)>t. 

6 
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flfi** ^1/ U >X»^ 1/ U >»(H#©7 ^-X h LT^E^ U >h V < fit* 
'J >»iHfc©7 h V>3 d a. 

5 U>SMBW*n?fcS. 



10 




15 

20 Xf^it#) tlSo 

25 O0»Ji:UTtt, ^UU>01 4#10G 1 n3B***&RfcLfc» des-Glnl4-#VU 

^|/U>IWH#K:tt. J.Med.Chem.2000, 43, 4370-4376 MIBfcStlfc 
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>fVV l/WBfcfcfcs J.Med.Chem.2000, 43, 4370-4376 {ClBS^Hfc 

*«sa» b 3 4 m n ©7 ^ y m («f* u < **> 4 <@©7 ^ / so u* 
^oN»b3Ss©r^;®i (ser) (Dmm&m&ztix^z^??- K& 

-CH 2 (CH 2 ) 9 CH 3 , -CO- (CH 2 ) 6 CH„ -CO-CH = CH-CH= 
10 CH-CH=CH-CH 3 s -CO-CH (CH 2 CH 2 CH 3 ) 2% -CO- (CH 2 ) 
9 CH 3 , -CO- (CH 2 ) 14 CH 3 , -CO- (CH 2 ) 6 CH 2 Br, -CO-CH 
(CH 2 ) 2 CONH (CH 2 ) 2 CH 3 , -COPh, 



(Ser) OifflWg^$^TV>5^wy^«^A^^JiL.T^ Sg3 
7 H^f- KWtf£ (2 0 0 0^1 0^ 1 8 B~2 0 0) T?fc*$*i;!tflrfHfe : 
20 NH 2 - (CH 2 ) -CO-S e r {#9 ?A>) - P h e - L e u -NH- (CH 2 ) 

^P^T?f*> GHS-R T b t UT> [D-Lys-3] -GHRP-6 (Veeraragavan 

K. etal., LifeSci. 50: 1149-55, 1992) [D-Arg-1, D-Phe-5, D-Trp-7, 9, 
Leu-11] substance P (Cheng, Ket al., Journal of Endocrinology, 152: 155-158, 



TfB5£: 



15 
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ghs-r 7>*^*Ma> &%\<Dmnm\z&y), 

m\ttz>z.ttfT°zz>o MM*, mmm (.®m&. Max^m^fo 
m%i &mi y-mm) . mi hn-m %?*tm. mi mt 
n> til- mnfc&zmm?z>zt&T?z2>o k^^xuau-^ 

GHS-R 7>^=f-7«h<i:UT. k g&fcOi^O. 

lOOOmg, KfSK^O. 0 lmg~l 0 Omg> <kD#£b<&0. 1 

mg~10mgm <1U &#*«;:nfcPS£$n3fc©Tte&^o 

15 *mwmm$i¥m\x\tmm%m, mmmo^x\tmm\zm^ct^ 

2 M*tfl;fPf (NIDDM : U 0^8JX«ii&j&8l£ b 

20 SlflWSSo 

X, ^>i/a'JX ^fi«i»tttt51/^> (leptin) , 7S?#*£ 
^> (adiponectin) , V 9 J7&y (resistin) Jtfirf56a*» ify&Ifr&fiSTW 

25 1f>^Dy h$HlrK:«fcD$l5£b£. X*;i/=¥H§Ifc;B:tfff#tri (gastric 

emptying) «GHS -R7>*^XX h GHS-R7>* 

*08fc, ^UU>tt*B»<drrPW6^IBW** (adiposity) £§|i§-jg 



9 



WO 2004/004' 



PCT/JP2003/008482 



GHS-R7>*^-XM*@t?£* (lean mice) fc*V>T, ft«30i*tt 
5 (diet-induced) SEI©7WC*W, ^ITo b/o bJB#r?#*K:*V>T 

GHS-RT>^^7. h©$DSILi3:#&o b/o b^XKfc^Tftltitin 
10 ^>^^U>StrLttC^CiiabTV^C:«h«^nfc. GHS — 

gh s - r r rf- t, h <Dm-k\z*s?z>ftm \z-d^x<d^ 

GHR-R7>^^ h^xW-©t¥f (negative energy balance) 

15 vtmzmmr&x&zot^v^mizm^x, GHs-Ry^^nxh©^ 
^\zMr^m^nvrc 0 GHs-R<D®5-\z&Q^yzwmfim&iz& 
?xmmtu?rc^V7>\z&^xm&i)m'pvt£, T&3k<Dm&\z&n& ghs 
-r^itf^ >m, b> t^u> >mRmmm.mzw&i>T^%o nmr 

TOGHS-Rtt^t (ARC) \Z&Wl<X&V). Z.Z\X\t2*D<D&'4kMm 
20 ^T^K, =a-D^n (NRY) Rtf T^^M^ >/1# (AGRP) ^ 
^-^_ p>1? ^$tlTV^ 8 2fi>\Z. ^y^HGH^SffiiifeR^mmT 
gBfc^UTARC^oL-DXDm^W^tt^b^^ c - f os«S 
tt<fb-f£<k 5 £f£/B LTV>5 (0fl;LfcL Lawrence et al., Endocrinology, 
143:155-162, 2002) . ^X\Z. ^©M^^nXA^ARCl^ (EETfcjfitfK 

25 mmfmmo^mm^) oiraNPY^AGRP^a-D>©fiw 

Inui, Nat Rev Neurosci, 2:551-560, 2001) , Mi^^Oif 
W)y=st?^)Vm\<Dm$&n, WtW&hWft& (brainstem nuclei) £®b* 
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fc#42ftfc GHS-R 7>*^-7. M4*ffifS!#Snfc^VU >fc«kD«*S.nfc 
RAfcWrsWatfPffi^JtUfc. Jin60ll*lcJ:D^W'U>jWBrtT? GHS-R 

ct^/b l e, u>£ t^snfc. $ e> fc* *nn?a#$ftfc ghs-r 

(Inui, Mol Psychiatry, 6:620-624, 2001) . m&OWl\Z&K)ifVV >ifi 

10 (Inui, Nat Rev Neurosci, 2:551-560, 2001) . 

*369iK:«k0* M&RW}<DUffl\Z#KT GHS-R GHS-R 
ttffrS a*JEi*©i&*©fc*©*r3fc7 -5 1 0 -5 S 31 1 a*^$nfc. 

5MKteS!«nfc GHS-R 7>^^fdiob/ob 

20 KT, j(ii»FFA©±#fcJ;D-f >*>3.U>^itt3WBI»$n*J:i:*«^n 

fc. Mmi4FFA?iS©±#^ c t 5 ¥B'14©^«©?fi5ii:I^H : ?«h^5^ 
SSBW©33f;-h9iait*ViTTO$nfc (Jouven et al., Circulation, 

104:756-761, 2001) . OTfewtSEKflTCEU GHS-R7>*=fn* h»o b 

/obJE^^OFFAl/^l/OMFJ^W^SiBilLfc. 
25 8fl»fcLT» *$T&#£ttfcGHS-R7>*:n-7>K [D-Lys-3] -GHRP-6 

&X£[D-Arg-1, D-Phe-5, D-Trp-7, 9, Leu-11] substance P ICcfc D > 5gt?^7.> 

&mmm'&iimwz&&xso b/o bmffiv?z\z&tt%&®W8fflM'j>irz> 

£££jLfcrJL&. &tc, [D-Lys-3] -GHRP-6 ©»9JgUS4K:J;?K WZ\Z&^ 

ii 



WO 2004/004' 



PCT/JP2003/008482 



*mmUWM2 002-1975 8 2 fcaSrJ<«5te*S*£3R*fa 5, 
ZUT<D£MW \z «fc o T £ £ U < IfcBJ-f § tt n ft 

(1) MHi 

10 d d y&CD^T.OTtfX (34-3 7 g, JAPAN SLC, Shizuoka, Japan) Rtf 
obese(ob/ob)C57BL/6J (6 8 - 7 4 g, Shionogi Co., Ltd., Shiga, Japan) 

bfc. i E-r o«wsnfciii*+i?jR«*nfc ( 2 2 ± 2 1:> 5 

5± 1 0 %SS> 1 2 : 12 WOW : Bf-tJ"-1 > ^;i/T^W7 : 0 0 JC^-f h£o 
15 *-<D4 5%%mffitLX'£tiMm'kM (CLBA Japan, INC., Tokyo, Japan) 

(2) tsmm 

[D-Lys-3] -GHRP-6, [D-Arg-1, D-Phe-5, D-Trp-7, 9, Leu-11] substance P 
20 RZSy v y 9 V U >\t BACHEM CALIFORNIA INC. (Torrance, California), 
NEOSYSTEM (Strasbourg, France) Rtf Peptide Institute(Osaka, Japan) ^5* 
ft-£ftJ$ALfc„ MIBIHIf^ (ICV) 4 

M 1 ©AI1« (ACSF) +<fc«V>ttI8J£|*g (IP) ®J*<Dtc®\Zl 0 0 
M 1 £S*tfWc«f»fc#iR*nfc. ^mW^iis.e.m T^bfe. #fC##r (A 
25 NOVA) £$K Bonferroni's t test &ffll>T^W:/H©H&fHffibfc. P 
<0. 0 5T?ittW-WK:W*tSnfc. 

(3) I CVfc£*HSd»# 

I CVfi!^©fci6fc, TW&^>hA;Hf^-;^hU^A (8 0-8 5m 
g/kg IP) "WflWU *»tt©7HM, (SR-6, Narishige, 

12 
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Tokyo, Japan) ftfcfcl^c. H-^^T^I^Ofil^O. 9 mm 

X'MM<D 0 . 9mm^l:^^Sttfc. 3mmtt>fcoT^$itfc 
2 4y— Wtl— jl— !✓ (Safelet-Cas, Nipro, Osaka, Japan) £J8=I8©fc£ 
CVg4ffii:tfc. *na-l/**fHHz^>h*T?lMI#lc|il«b, 

£ D 5/ U D #ltfc. 

(4) &&&& 

m-kUm<DM\Zs ^#Xtt3fctiBSfc*fo&fcJ&*l 6P#H93&k (food deprived) 
10 ^^V>T«V^«ffit7KSS*fcS^Ufe. fl?SJfc&8!#&2 0»M, 1. 

(5) RNA^fcRtf^-lf^Py h#flr 

RNAtelR£J^II±#:fltte#>£> RNeasy Mini Kit (Qiagen, Tokyo, Japan) 

T?*&8c»U HybondN + ^>^l/>±t^Py hbfeo ;* >yi/>£7;i/*Hz: 
cDNA^D-^TM^'J y-f /W 7*U ^-tf—>3 >'>^ 

^HDl — ^;i/CDiK^g (total integrated densities) ttx^MHJ — 
. (Amersham Pharmacia Biotech AB, Uppsala, Sweden) D3c£>fc. 
20 ^Ut;i/7Jl/ft: h* 3 'J (G3PDH) mRNAW 
(abundance) «W$nTOTfcMT^/t-^>-r--> ? <i:bT^Ufco 

(6) ^l/U>3tfi^©»a 

(7) HUffi 
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Lys-3]-GHRP-6 £$#£n&. WZ\Z}*&A®&* W lXtt2P3fKlg£-£*. 

voz\$nmm^2x\*3mmmzmmm\z&r)®-$ntco mmz, mm 
mm (%) = { i - (%frzw\h2nrz&<Di&mMm/m®vtzm<DAS) ) 

XI 0 0 

(8) mmv&* 

x \,*Tmm&mx \mm-k$rfT° 5 urn, x& o b / o b 

Xl^i7 : 0 0 b*F&l 9 : 0 0 ld3#£gttfco &<DW8Lt#m*&RM& 
rmmm (orbital sinus) frbnznrcm&ftZMfl&ftmVtco TtfXfcBWt 

ttBfc«kD«*nfc. a&mmm (wad £bT$£2nfc*iiiu: 

15 ftfltfifrft: (fat pad) $1 (mass) , R£>m®£®»#> Jfo.* 

mmwt (f f a) &*n*n#*«^fcfttf»*ife (eiken CHEMICAL CO. , LTD. , 

Tokyo, Japan) \Z& QUfeVrco toMbVPV'tV Hi^ai/XfO-MW 
& (Wako Pure Chemical Industries, Ltd., Tokyo, Japan) I9$!]£bfc. 

-0 2IeI5 0ra©^VU>©IPt8:# ( 1 H^fi : 3nmol/T^7X) fc<k?K 

25 «L/T j en j en4 9 %&z*i 2 5 x**tJ«jiDbfc. #&^tes»©itin£^s 

^«*©*g*OiUiin*#ofc. ifcfcWATfcfcttSl'^X 75?#**?-> 

A T fcfcWt l/^>mR N A©56a^JP*rs 1 1 *> l/^f>mR N AO 
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A T \Z& V >m R N A <D% mmWt* 1 1 h \Z V i?7s ^ >m R N A <D 

smm'phtz (04) . 
5 ?uv>m.fc?<D%mt, wm±mtm.^x^M\zm^tc ms) . 





LF, 


HF, ^S^^Tk 


HF, <f\sVV 


-Rtt (kcal/day) 


18.83 ± 1.055 


23.22 ± 1.329 


25.94 ± 2.562* 


IMS** (g) 


0.533 ± 0.049 


0.797 ± 0.095 


1.202 ± 0.175** * 


1l*tt (g) 


0.337 ± 0.016 


0.353 ± 0.010 


0.340 ± 0.005 


^/i/=a— * (mg/dl) 


142.3 ± 8.578 


151.2 ± 14.86 


160.5 ± 8.977 


^ v^ol JJ > (ng/ml) 


0.900 ± 0.134 


1.183 ±0.087 


2,520 ± 0.945 * 


ni/^fn-^ (mg/dl) 


144.7 ±13;03 


215.3 ±19.22* 


224.8 ±19.69** 


hV?})±V K (mg/dl) 


30.67 ± 2.860 


27.00 ± 3.454 


32.80 ± 7.965 


3MIBffi» (meq/l) 


1.467 ±0.050 


1.623 ± 0.100 


1.636 ±0.047 









•p<o. 05, **p<o. out mftmznvrc&mfmfcmmvvzt. mm 
*p<o. 05 a, nrnm-kmrn^fc^m^mmm^^t, nm^-kmrn-pM 
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m&\2 : GHS-R7>9J~Zh1)*X.*)V*f-A7>7s\ZXm-m 
GHS -R7>*^~X K [D-Lys-3]-GHRP-6 I PS#bfc, 

m 6 \Zxk?&?\Z, [D-Lys-3]-GHRP-6 {C<fc D Wlcfcffl»ft#WfcH««^L 

5 4«fiift#©D)-Lys-3]H;HI»-6^ra*©a**J#^^5^K:oViT'b 
ttWbfc. I CVtttflC I Pft#3nfcDHLys-3]H5HRP-6'fc«kD, a^frSj©^ 
A&fc^jWBJlofc (0 7) . 

^l/U >3WHrt©GHS-R*^l/TM-r*lItttt*»MS*r*fc»K:. ^ V 
U>^[D-Lys-3]-GHRP-6(D^^g4©ffi^^T§^^lli^fc. I CV&# 
10 £nfc[D-Lys-3]-GHRP-6 tt^l/U ><D I P»#fc«k D«*£ftfc«*fc*fr 3 
!W»a*ftB«l>fc (08) . 

^ICS^ffliS^fcSfr* [D-Lys-3]-GHRP-6 © I PS-^&SSW^fc. 
4$tlfe[D-Lys-3]-GHRP-6fcj;t), W^tiJagO^fSfctt^ &$<Dimm'& 

\zmz*Dtc (09) . 

15 gijCDGHS-R7>^^-^b> [D-Arg-1, D-Phe-5, D-Trp-7, 9, Leu-11] 
substance P <L-m,m<D&£KntZllh&ttKrbtoHBvV7>Vm*1t. 
*$(&#£nfc [D-Arg-1, D-Phe-5, D-Trp-7, 9, Leu-11] substance P «CD- 

iys-n-Gm-z £mm\zmmmm\zmni&*mmzM&istt (010) . 

«I&KiltfBfcJ:oTll#jBi:snfc^^ 
20 «fc»fcfrn&fc«> (0 2) , «BlcJ:DII»lfctt'pfc^^K:**t*DH.ys- 
31-GHRP-6 <DM.&ftm*feftLrCo [D-Lys-3]-GHRP-6 <D I P^ICi 0&©}iP& 
»4>U MiiJPJ^^bfc (011) . 
»*JS*fc^ViT*6ICjliai/*#*fc»fc» I PS^^n7t[D-Lys-3]- 
GHRP-6 #o b/o b*7^Xt*VJT*«^a«H6ttfffflftSfe-r*^25^tt 
25 Wbfc. S#^n7c[D-Lys-3]-GHRP-6«, oh / oX>*W7,mS\zmV7,\Z%> 
V»Tfi^3t*#*fc»^*fc (HI 2) . 

[D-Lys-3]-GHRP-6 ©*DSU«***0 b/o b*<?£*fcWS#Sii 
3BtJlil»«0fflllC^Sj^WStftWL/fc. [D-Lys-3]-GHRP-6 ©»05gUaitk:«kD, 
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2) . CD-Lys-3]-GHRP-6^Sfc«fcOob/ob*7^7X0FFAU^« 
^a^m7K^aob/ob-7^7XfcJt$j(UT2 4%^ic«^bfc (014) . 



20 nmol 200 nmol 



(kcal/day) 


4.845 ±0.160 


4.527 ± 0.261 


4.285 ± 0.298 


WftfHA (g) 


0.974 ± 0.066 


0.897 ±0.169 


0.860 ± 0.086 


(g) 


0.300 ± 0.012 


0.314 ± 0.009 


0.326 ± 0.01 3 


>7Vi>:a— * (mg/dl) 


234.4 ± 27.71 


217.3 ±27.90 


134.9 ± 19.47* 


j:/i/a> V s y (ng/ml) 


55.29 ±11.17 


41.61 ± 10.85 


36.54 ± 8.695 


=a (mg/dl) 


257.1 ± 13.38 


219.0 ±11.24 


228.4 ± 21.84 


y\j K (mg/dl) 


45.86 ± 4.378 


38.57 ± 3.551 


41.14 ±5.990 


«JliJ»g£ (me^/l) 


2.164 ± 0.075 . 


2.036 ±0.121 


1.646 ±0.078** 



£:*P<0. 0 5, **P<0. 0 ltt. £a*tftaM3>hn-/M«©#*3*»«"*". 
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i. &&*)\' : £>nmmm : ?%®ft (ghs-r) 7>^^h^t»i:L/T 

5 2. GHS-R 7>^=f^h*«^^U>Xtt^l/U>«MH#07>^=f^hT?* 

3 . *ffi&*%~v&zm&m i xra^is©^ ^gxi^^J. 

4 . GHS-R 7 rT- X }> Stft-TTS £ t &<$WltTZ>Jimmi&l : J5&o 

5 . GHS-R 7 ^-X h l/TWt *B«I^BWMXW:»«W. 
10 6. GHS-R 7>^i-7 hMetlT^tSMiHIJ. 

8. W^I*©GHS-R7>^rfnXh^^ > r^J:^^M^ ; ?^X«^S. 

9 . W$«<£ ghs-r 7>^rfnx h^S^I"^ d £&-&tr*«HflfWi£. 
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-O LF, £M-km& (n=6) 
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213 



* 
I 

D 

n 



s 



O LF, £g£i&7K (n=6) 
0 HF, £S£&7.k (n=6) 
9 HF, ^HJy (n=6) 



# 
** 




LF, HF, HF, tfvyv 
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6 



2 

1.8- 
1.6- 
1.4 
1.2 

1 H 

0.8 
0.6 
0.4 H 
0.2 
0 



□ &mm& (n=5) 

□ [D-Lys-3]-GHRP-6 (2 nmol, n=5) 
9 [D-Lys-3]-GHRP-6 (20 nmol, n=5) 
9 [D-Lys-3]-GHRP-6 (200 nmol, n=5) 




20# 
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H7 



1.8- 
1.6- 
1.4- 
3 1 -2- 

1 ■ 

1 0.8" 

m, o.6- 

0.4- 
0.2- 
0- 



44 



□ ACSF(n=6) 

□ [D-Lys-3]-GHRP-6 (0.2 nmol, n=6) 
H [D-Lys-3]-GHRP-6 (2 nmol, n=6) 
■ [D-Lys-3]-GHRP-6(20 nmol, n=7) 



•Hi IS 



20# 




7/14 



WO 2004/0047 



PCT/JP2003/008482 



18 



UK 



0.5 
0.45 

0.4 H 
0.35 

0.3 
0.25 H 

0.2 
0.15 

0.1 H 

0.05 
0 



□ + ACSF (n=9) 

□ y + ACSF(n=8) 

H + [D-Lys-3]-GHRP-6 (n=9) 

■ 4141* + [D-Lys-3]-GHRP-6 (n=9) 



nn 
i 



20# 
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9 



□ (n=7-8) 

□ [D-Lys-3]-GHRP-6(20nmoU=7-8) 
■ [D-Lys-3]-GHRP-6 (200 nmol, n=7-8) 
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1 0 





1.6-i 




1 4- 




1.2- 












1 - 


M 
m 




| 


0.8- 




0.6- 




0.4- 




0.2- 




o- 



□ £g£&7k (n=9) 

□ [D-Arg 1 , D-Phe5, D-Trp 7 . «, Leu^ *] substance P (1 0 nmol, n=9) 
■ [D-Arg 1 , D-Phe 5 , D-Trp 7 » 9 , Leu 11 J substance P (100 nmol, n=9) 



Mi 



20ft 
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1 1 





1.8-1 




1.6- 




1.4- 


O) 


1.2- 




1 - 


I 




IS 


0.8- 


BR 


0.6- 




0.4- 




0.2- 




0- 



□ *M-$lM& (n=8) 

□ [D-Lys-3]-GHP.P-6(20nmol,n=8) 
H [D-Lys-3]-QHRP-6 (200 nmol, n=8) 




2 Oft 
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013 



O (n=7) 

-O- [D-Lys-3]-GHRP-6 (20 nmol, n=7) 

-A- (D-Lys-3]-GHRP-6 (200 nmol, n=7) 

1 T 




-3.5- 



' 4 ' 5 0 0. i 1 0 1 201 3 0 g 400 5 0 B 60S 
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Ell 4 



□ ±m-&m. (n=7) 

□ [D-Lys-3]-GHRP-6(20nmol,n=7) 
■ [D-Lys-3]-GHRP-6 (200 nmol, n=7) 

120-i 



9> 100- 
»0 




£M'kt&7k 20 nmol 200 nmol 
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WO 2004/004 



<no> *mmm.£#. 
<i2o> mmmmmn 

<130> YCt-842 
5 <160> 4 

<210> 1 
<211> 28' 
<212> PRT 
10 <213> Homo sapiens 
<400> 1 

Gly Ser Ser Phe Leu Ser Pro Glu His Gin Arg Yal Gin Gin Arg Lys 

15 10 15 

Glu Ser Lys Lys Pro Pro Ala Lys Leu Glo Pro Arg 
15 20 25 



<210> 2 
<211> 22 
<212> PRT 
20 <213> Homo sapiens 
<400> 2 

Phe Val Pro He Phe Thr Tyr Gly Glu Leu Gin Arg Met Gin Glu Lys 

15 10 15 

Glu Arg Asn Lys Gly Gin 
25 20 

<210> 3 
<211> 366 
<212> PRT 
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<213> Homo sapiens 
<400> 3 

Met Trp Asn Ala Thr Pro Ser Glu Glu Pro Gly Pbe Asn Leu Thr Leu 
15 10 15 

5 Ala Asp Leu Asp Trp Asp Ala Ser Pro Gly Asn Asp Ser Leu Gly Asp 
20 . 25 30 

Glu Leu Leu Gin Leu Phe Pro Ala Pro Leu Leu Ala Gly Val Thr Ala 

35 40 45 

Thr Cys Val Ala Leu Phe Val Val Gly He Ala Gly Asn Leu Leu Thr 
10 50 55 60 

Met Leu Val Val Ser Arg Phe Arg Glu Leu Arg Thr Thr Thr Asn Leu 
65 70 75 80 

Tyr Leu Ser Ser Met Ala Phe Ser Asp Leu Leu He Phe Leu Cys Met 
85 90 95 

15 Pro Leu Asp Leu Val Arg Leu Trp Gin Tyr Arg Pro Trp Asn Phe Gly 
100 105 110 

Asp Leu Leu Cys Lys Leu Phe Gin Phe Val Ser Glu Ser Cys Thr Tyr 

115 * 120 125 

Ala Thr Val Leu Thr He Thr Ala Leu Ser Val Glu Arg Tyr Phe Ala 
20 130 135 140 

He Cys Phe Pro Leu Arg Ala Lys Val Val Val Thr Lys Gly Arg Val 
145 150 155 160 

Lys Leu Val He Phe Val He Trp Ala Val Ala Phe Cys Ser Ala Gly 
165 170 175 

25 Pro He Phe Val Leu Val Gly Val Glu His Glu Asn Gly Thr Asp Pro 
180 185 190 

Trp Asp Thr Asn Glu Cys Arg Pro Thr Glu Phe Ala Val Arg Ser Gly 

195 200 205 

Leu Leu Thr Val Met Val Trp Val Ser Ser He Phe Phe Phe Leu Pro 
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210 215 220 

Val Phe Cys Leu Thr Val Leu Tyr Ser Leu He Gly Arg Lys Leu Trp 
225 230 235 240 

Arg Arg Arg Arg Gly Asp Ala Val Val Gly Ala Ser Leu Arg Asp Gin 
5 245 250 255 

Asn His Lys Gin Thr Val Lys Met Leu Ala Val Val Val Phe Ala Phe 

260 265 270 

He Leu Cys Trp Leu Pro Phe His Val Gly Arg Tyr Leu Phe Ser Lys 
275 280 285 

10 Ser Phe Glu Pro Gly Ser Leu Glu He Ala Gin He Ser Gin Tyr Cys 
290 295 300 

Asn Leu Val Ser Phe Val Leu Phe Tyr Leu Ser Ala Ala He Asn Pro 
305 310 315 320 

He Leu Tyr Asn He Met Ser Lys Lys Tyr Arg Val Ala Val Phe Arg 
15 325 330 335 

Leu Leu Gly Phe Glu Pro Phe Ser Gin Arg Lys Leu Ser Thr Leu Lys 

340 345 350 

Asp Glu Ser Ser Arg Ala Trp Thr Glu Ser Ser He Asn Thr 
355 360 365 

20 

<210> 4 
<211> 412 
<212> PRT 
<213> Homo sapiens 
25 <400> 4 

Met Gly Ser Pro Trp Asn Gly Ser Asp Gly Pro Glu Gly Ala Arg Glu 

1 5 10 15 

Pro Pro Trp Pro Ala Leu Pro Pro Cys Asp Glu Arg Arg Cys Ser Pro 
20 25 30 
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Phe Pro Leu Gly Ala Leu Val Pro Val Thr Ala Val Cys Leu Cys Leu 

35 40 45 

Phe Val Val Gly Val Ser Gly Asn Val Val Thr Val Met Leu He Gly 
50 55 60 

5 Arg Tyr Arg Asp Met Arg Thr Thr Thr Asn Leu Tyr Leu Gly Ser Met 
65 70 75 80 

Ala Val Ser Asp Leu Leu He Leu Leu Gly Leu Pro Phe Asp Leu Tyr 
85 90 95 . 

Arg Leu Trp Arg Ser Arg Pro Trp Val Phe Gly Pro Leu Leu Cys Arg 
10 100 105 110 

Leu Ser Leu Tyr Val Gly Glu Gly Cys Thr Tyr Ala Thr Leu Leu His 

115 120 125 

Met Thr Ala Leu Ser Val Glu Arg Tyr Leu Ala He Cys Arg Pro Leu 
130 135 140 

15 Arg Ala Arg Val Leu Val Thr Arg Arg Arg Val Cys Ala Leu He Ala 
145 150 155 160 

Val Leu Trp Ala Val Ala Leu Leu Ser Ala Gly Pro Phe Leu Phe Leu 

165 170 175 

Val Gly Val Glu Gin Asp Pro Gly He Ser Val Val Pro Gly Leu Asn 
20 180 185 190 

Gly Thr Ala Arg He Ala Ser Ser Pro Leu Ala Ser Ser Pro Pro Leu 

195 200 205 

Trp Leu Ser Arg Ala Pro Pro Pro Ser Pro Pro Ser Gly Pro Glu Thr 
210 215 220 

25 Ala Glu Ala Ala Ala Leu Phe Ser Arg Glu Cys Arg Pro Ser Pro Ala 
225 230 235 240 

Gin Leu Gly Ala Leu Arg Val Met Leu Trp Val Thr Thr Ala Tyr Phe 

245 250 255 

Phe Leu Pro Phe Leu Cys Leu Ser He Leu Tyr Gly Leu He Gly Arg 
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260 265 270 

Glu Leu Trp Ser Ser Arg Arg Pro Leu Arg Gly Pro Ala Ala Ser Gly 

275 280 285 

Arg Glu Arg Gly His Arg Gin Thr Val Arg Val Leu Leu Yal Val Yal 
5 290 295 300 

Leu Ala Phe He' He Cys Trp Leu Pro Phe His Val Gly Arg He He . 
305 310 315 320 

Tyr He Asn Thr Glu Asp Ser Arg Met Met Tyr Phe Tyr Gin Tyr Phe 
325 330 335 

10 Asn lie Val Ala Leu Gin Leu Phe Tyr Leu Ser Ala Ser He Asn Pro 
340 345 350 

He Leu Tyr Asn Leu He Ser Lys Lys Tyr Arg Ala Ala Ala Phe Lys 

355 360 365 

Leu Leu Leu Ala Arg Lys Ser Arg Pro Arg Gly Phe His Arg Ser Arg 
15 370 375 380 

Asp Thr Ala Gly Glu Val Ala Gly Asp Thr Gly Gly Asp Thr Val Gly 
385 390 395 400 

Tyr Thr Glu Thr Ser Ala Asn Val Lys Thr Met Gly 
405 410 

20 
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